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2. TheMay12,2008Wenchuan
earthquake
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Figure 1. Tectonic setting around the Tibetan plateau situated between the northward moving
Indianplateand stableEurasianplate.Majorplateboundariesaregiven ingray,main faultsare
given in black. The GPS velocities are shown as red arrows. The Longmen Shan foldthrust belt
(LFTB)islocatedinsidetheblackbox
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Figure2.ProbabilisticseismichazardmapofAsia.TheareaoftheWenchuanearthquakeiswithin
thebluedashedboxand theapproximate location of theLongmenShan foldtrust belt ismarked
withablackline.ModifiedfromZhangetal.(1999).Themapismadefora475yearsreturnperiod.
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Figure3.SlipdistributionsfortheWenchuanearthquake.Modifiedfroma)Nakamuraetal.2009,b)
Zhaoetal2010,c)Zhangetal.2008andd)Wangetal.(2008).Notice,theslipmodelsarenotatthe
samescale,andthewidthofthedifferentfaultsareapproximatelythesame.Thelengthofthefaults
alsovary,withthelongestbeingthemodelfromZhangetal.(2008),whichis500kmalongstrike,
whereastheothersareapproximately300kmalongstrike.Thesegment“2” ind) ismodeledfora
faultstrandparalleltosegment“1”.
=
2.1 ModelinggroundmotionfortheWenchuanearthquake
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Figure4. SimulatedPGA (ac)andPGV (df) distribution from the scenario earthquakesbasedon
threedifferentfinitefaultslipmodels.Blackboxesshowthesurfaceprojectionoftherupturedfault
andthestar,trianglesandblacksquaresshowtheepicenter,locationsofseismicstationsandcities,
respectively.
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Figure 5. Simulated ground motion distributions based on the modification of the model from
NishimuraandYagi(2008).Blackboxesshowthesurfaceprojectionof theruptured faultandthe
star, triangles and black squares show the epicenter, locations of seismic stations and cities,
respectively.
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2.2 Reconnaissancevisittotheearthquakeaffectedarea
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Figure6.Pictures takenduring the field reconnaissance trip inOctober18and19,2008.a)Fault
scarpinBailu,b)Yingxiu,c)Hangwang,d)rockfallinBeichuan,e)materialcarriedthedebrisflow
inBeichuan.
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Figure 7. Overview of Beichuan. a) Photo of Beichuan before the Wenchuan earthquake (photo
sourceunknown).b)PhotoofBeichuan,takeninJuly2008,aftertheWenchuanearthquake.(Photo
byDr.GonghuiWang,KyotoUniversity,Japan).a)andb)arefromthehomepageofUSGSLandslide
HazardProgram(2009).c)PhotoofBeichuantakeninOctober2008,afterthedebrisandmudflow.
Housesareidentifiedwithcoloredcirclesonthethreepictures.
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2.3 OthersimulationstudiesoftheWenchuanearthquake
/#	+
(&	(		'&#+%#="="	 =  (&   #&    /# 	+
 &&  %&#& %#  	#  %%!   ="  
R
&&  	 	     	  	   %%#&'	&#/#	+
 0*&"'=VB&"'=V>		
	'=!"	&(&="
Table1.Overviewof the simulation studiesof theWenchuanearthquake,presented in the special
issueontheeventofBSSA,2010.
Authors Method Slipmodel(s)
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6	 ," Tectonic map of the AegeanAnatolian region. Solid black lines show faults and plate
boundaries,modified fromBird (2003), ten Veen (2004) andMcClusky et al. (2000).Heavy black
arrowsshowtheplatemotionsoftheAfricanandArabianplatesrelativetoastableEurasia,thered
arrow gives the plate motion of the African plate relative to a stable Anatolian plate. All plate
motionsaretakenfromtheNUVEL1Areferencemodel(DeMetsetal.,1990).Locationsofthemain
structuresaregivenasfollows:GC,GulfofCorinth;G,GedizGraben;B,BüyükMenderesGraben.The
locationofzmirismarkedwithareddot.
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Figure9.ActivefaultsandearthquakefocalmechanismsintheAegeanregion.Red,greenandblue
symbols are used for normal faulting events and faults, strikeslip faulting events and faults and
thrustfaultingeventsandfault,respectively.ThefaultplanesolutionsarecompiledfromtheINGV,
USGSandGlobalCMTdatabases.
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Figure10.GPShorizontalvelocitiesand95%confidenceellipsesinaEurasiafixedreferenceframe
from19881997,dataplottedisfromMcCluskyetal.(2000).Theplateboundariesandfaultsfrom
Figure8arealsoshown.
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Figure11.Mapoftheareaaroundzmir.Faultsaregivenasthickblacklines,andnamesaregivenin
red font (Emre et al, 2005). The historic earthquakes in the area are indicated as white circles
(AmbraseysandFinkel,1995;PapazachosandPapazachou,1997;Papazachosetal.,1997)andthe
GPSvelocityfieldfromAktuandKlçolu(2006)isshownaswhitearrows.
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3.2 Previousseismichazardassessmentsforzmir
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3.3 Groundmotionsimulationsonfaultsnearzmir
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Figure12.Mapshowingthesimplifiedfaultsforwhichgroundmotionsimulationswereconducted.
Thecodesforthevariousscenariosarewritteninbluenexttotherespectivefaults.
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Figure13.PGAdistributionofthenineearthquakescenariosonactivefaultsinthevicinityofzmir.
Whiteboxesshowthesurfaceprojectionoftherupturedfaultplane.
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3.4 Effectofparameteruncertaintyonsimulatedgroundmotions
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Figure 14. PGA and PGV distributions for the reference scenario. White lines show the surface
projectionofthefaultplaneandasperity,andthewhitestarindicatestheepicenter.
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Figure 15. Comparison of the simulated peak ground accelerations to empirical attenuation
relations,seelabelsfordetails.Scenario1CIFinPaper3(left)andthereferenceinPaper4(right).
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Figure 16. Spatial distribution of standard deviation of PGA (left) and PGV (right) based on the
referencescenarioandthe27testscenarios.Surfaceprojectionofthefaultplaneandasperityofthe
referencescenarioareshownaswhiteboxes;theruptureinitiationpointofthereferencescenariois
indicatedasastar.
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Figure17.5%dampedspectralvelocity fora station located in thecenterof zmir.Theblack line
show the spectral velocity for the reference scenario, while the gray lines are for the 27 test
scenarios.
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3.5 Estimationofgroundmotionstakingintoaccountsoilconditions
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Figure18.PicturesofhousesintheKaryaka,districtofzmir.Tiltingofthestructuresduetosoft
soil conditions isvisible.Thepictureat the lower right is fromthe rearof thehouse shown in the
upperrow.Theanglebetweentheyellowlinesisapproximately1015.
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Figure 19. Amplification factors (top) and liquefaction potential (bottom). The colored area
correspondstothelimitsofthemetropolitanareaofzmir.ModifiedfromMMI.(2000).
  (--  !   #	  	+# #  &#'##				#	+##  # 	(	#
 &&     & #&" 	O	(&	;LD#	&	 :	0H*FB	#¨' =..RV 3
	' =.,.V ,V =! ( 	 ( 			#"	&	(	#

R=
#	#&		#			     & #&  >		' =..P!"     		##		R	"				#	#	"
%& # 	 #	 7*	'	 	#  	 	 # (	#
 #	' & 	# & 	 	 &#  "   	& 		   7*	 '  #
  &	8#	'&&	##	&(&"B*A			#7*	'#&-M		# 6		&#!"				#'(&		&'&#-M	'8## 	 #
 	"   		 7*	'>
A	&  	&"  		    &	   B* A	'    				 &&&"#
			#	(&		("
(		###	7*	(
	" 6#    	 	   #' 	 &	 	 
   && 	"    	 >	MN
'>
-M	 6		&#!"6	;LD#	&	'	&	+#&#8	#"B	&	8W(&&	+#'&  #(&    	#  &#  	 ( 	&"'=..,V;&"'V3
	'=.,.V=VF0&"'=..P!"0		(8#&#6	&# #	 	 --  !'  	(  	  &	8#&#&&'&&	 &&  &#" 0	    (--  !  8#&# 	  ;LD #	& 	   #&& 	F 		  	 &"   #	   &#'  		 &#& 	;LD #	& 	   		 #   &   	 
  ## & # 7*	" 6	  	>	MN
' >
  -M	 	 ;LD #	& 	 	 #&#&(	#	"	#		#	 & ##&#&		 &&	 '(&R	O	&"
R

Figure 20. Distribution ofmaximum amplification factor found from theH/V spectral ratios. The
sitesofspecialinterestaremarkedwithblueboxes.Trianglesshowthelocationsofmeasurements.
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Figure21.Transferfunctionscalculatedforthetwosoilcolumns.Thetypeofinputgroundmotionis
given in the legend,and theaverageH/Vcurve forKaryaka is shown ingreen.Themodeledsoil
columnsarealsoshownwithcorrespondinglayerthicknessesandvelocities.
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